Detection of uric acid depositing in tophaceous gout using a new dual energy spectral CT technology.
To assess the feasibility and diagnostic value of detecting uric acid depositing among patients with tophaceous gout using a dual energy CT based Gemstone spectral imaging (GSI) technology for qualitative analysis of uric acid. Thirty one patients with clinically detectable tophaceous gout and 10 healthy volunteers underwent Discovery CT 750 HD scan with GSI mode. We selected four case groups of tophi, muscles, cortical bone, and cancellous bone. Each has a region of interest (ROI) of 10 mm diameter. We then analyzed and compared the difference of CT imaging spectroscopy quantitative parameters including concentration of uric acid, calcium, and water levels. The univariate analysis of variance and independent samples t-test were applied in data analyses. In case group of tophi base substance, the concentration levels were 1268.8 ± 32.2 mg/cm3 for uric acid (Ca), 19.4 ± 9.5 mg/cm3 for calcium (uric acid), 10.8 ± 9.5 mg/cm3 for calcium (water), and 1171.0 ± 26.8 mg/cm3 for water (calcium), respectively. In cortical bone case group, the four base substance concentration levels changed to 1333.6 ± 83.8 mg/cm3, 271.1 ± 85.0 mg/cm3, 262.6 ± 85.4 mg/cm3, and 1230.8 ± 77.0 mg/cm3. In muscles case group, the four base substance concentration levels were 1143.5 ± 15.7 mg/cm3,12.3 ± 5.0 mg/cm3, 4.4 ± 1.9 mg/cm3, and 1054.1 ± 14.6 mg/cm3. Finally, in cancellous bone case group, the corresponding base substance concentration became 1070.9 ± 26.4 mg/cm3, 85.1 ± 46.9 mg/cm3, 77.4 ± 46.7 mg/cm3, and 988.0 ± 23.4 mg/cm3. Except tophi and muscle differences between Calcium (uric acid) concentration and differences in Calcium (water) concentration, which were not significantly different (p> 0.29), the remaining group pairwise comparisons of the parameters were significantly different (p < 0.05). Dual-energy spectral CT can detect gout tophi within the peripheral joints of the patients. The quantitative measurement of the tophi concentration provides a new imaging method for quantitatively monitoring clinical outcomes of tophi.